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Kyushu and Fukuoka

Fukuoka (Kyushu) is
located at the center of
East Asian cities.

500km: Osaka and Seoul
1000km: Tokyo, Shanghai

and Dalian 7
1500km: Sapporo, Taipei | R’ % o=l
and Beijing TR

More than 70% of i
Semiconductor Products
of the world are
produced in this Area.
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Kyushu was called Silicon Island in 80’s to 90’s

1970-2000 After 2000
Semiconductor Production CMOS Image Sensors
Center of Japan Power Semiconductor
Memories (SRAM and DRAM) Manufacturing Equipment
Logic Materials

1,000 related companies

Semiconductor and Process Equipment Production in Kyushu

Million JPY : :
© 600,000 Process Equipment Share in Japan
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Now Silicon Island is Taiwan
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30 years ago, production of semiconductors of Kyushu
was about 10 times larger than Taiwan.
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Strategy of Taiwan

Taiwan’s share of over
30% in world’s key
Industry is a major Testing
strength for national
security.

Taiwan’s Semiconductor Industry(2020)

Changes of the Key Industries
1980-1990’s

Mother Board of PC: Labor Intensive
1995-

Silicon Foundry : Technology and

Capital Intensive
2000- P EBESEREES (TSIA) EiT0OLR— K Overview on

Taiwan Semiconductor Industry (2020Edition).

IC Design : Knowledge Intensive
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Supply Chain in Kyushu

Kyushu was called a Brainless Silicon Island!

/bystem Inaustries

(Automotive)
: Front-end Back-end
Manufacturing P{%fgﬁg‘g
\ (Foundry) Packaging étc.)

Manufacturing
Equipment

Materials
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Silicon SeaBelt Project (2002-2010)

Develop a new Silicon SeaBelt
semiconductor design
industry cluster in Market: >70% of the world
Kyushu and create a =
global industrial cluster Production: > 60% of the world 17

rea for the usage
?Iesign and ge Design: >50% of the world

14

manufacture of
semiconductors, L /
extending to Korea, 7

Kyushu, Taiwan, China,
South East Asia, “\ DSngap{,{e
Singapore, and India. it

-Gov. Wataru Aso of
Fukuoka Pref. More than 250 companies gathered
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Silicon SeaBelt has been realized

Ability of Semiconductor Production (Area basis)

By Nikkei
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2. Why Kyushu lost the position
the semiconductor industry?
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What Kyushu was lacking

®Capital
® Human Resources

®Research and Development
Functions
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What Kyushu was lacking
®Capital

—Most Japanese semiconductor companies
are IDMs (located in Tokyo)

—IDM'’s continue the business model of 20
Century and dropped out of the
iInvestment race of advanced
manufacturing technology (<40nm)

— Still believing manufacture oriented
husiness model

—Few investment in Design (METI)
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Supply Chain of Semiconductors

éystem Industries (GAFA etc.)

Front-end Back-end

Manufacturing P(r%:tﬁﬁg‘g

(Foundry) Packaging etc.)
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IDM and Design House

Semiconductor products revenue distribution (2022)

USA. Taiwan Korea. EU.

B @27 @ | e% | 8@ | BHM
Design House - :
IDM

Japan. China. Others Total —

Design House
IDM

<1%
<1%

38%
63%

af | BWLEESETE88 100% %A E A AGTEERAE -
=1 2RR : DIGITIMES Research - 2023/1
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What Kyushu was lacking

®Human Resources

—There are good Universities and
Technical Collages in Kyushu but
students are going to automotive and
software industries.

—Declining semiconductor industries in
these 2 decades, few students try to
work in semiconductor.

—Lack of people understanding global
view of semiconductor industry.
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Problems of Human Resource

Problems in Japan especially in Kyushu
® |ack of talents who understand the overall picture of the
semiconductor industry.

® Negative images of the semiconductor industry
O Few young people see the value in dedicating their
lives to the semiconductor industry.
O People cannot take pride in the semiconductor industry.

® Few educational programs for researchers, specialists,
and engineers in the semiconductor industry
O No courses of Semiconductor in graduate schools,
universities, and technical colleges
O No primary and secondary education (Basic
knowledge)
O A few reskilling education for working people
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What Kyushu was lacking

®Research and Development Functions

—Research fundings from government
are mainly concentrated in the
manufacturing technologies and
Materials. Few money for design and
test area.

—Silicon is not attractive for academia.

—Education system for R&D people is
not established.
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3. Challenges: Kyushu is how
moving to reproduction
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JASM (Japan Advanced Semiconductor Manufacturing)

® FEstablished on Dec. 10, 2021 PN
® [ocation: Kikuyou, Kumamoto Pref. %ﬁfw

® Shareholders : TSMC, .. ==
Sony semiconductor, Denso etc. T i Sy T
® 1st Plant: 23.1ha,
22/28nm and 12/16nm Process
55,000 wafer/month
The first lot (4Q of 2024) S
® A plan of 2"d Plant has been already B
announced

R
shipping
19
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https://www.tsmc.com/japanese

Kyushu is now changing

®Capital

—Investment from TSMC and Japanese
Government.

—Related industries started to invest.
®Human Resources
—International standard salary

®R&D Functions
—New courses of semiconductor R&D
—Reskilling course for working engineers
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Human Resource Development

Kyushu Semiconductor Human Resource
Development Consortium

 Collaboration of Industries, Academia, and
Local Governments

. CIari_fyin% Kyushu's role in the global
semiconductor industry structure and demand

« A semiconductor industry strategy that young
people can bet their lives

« The provision of continuous learning opportunities
for students through to working people

« Continuous investment in human and economic
capital by building semiconductor eco-system
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1. Teachers and Professors Training Seminars
« Teachers in Elementary, Junior-High and High Schools
« Professors in technical Colleges and Universities
« Learning of overview of semiconductor Industry
« Factory Tour

2. Semiconductor Curriculum in Technical Colleges

3. Top Engineer Education Programs in Grad.
Schools
 Collaboration with Taiwan top Universities
« Kyushu Univ., Kumamoto Univ., Kyushu Inst. of Tech etc.

4. Reskilling Programs for Active Engineers

« Fukuoka Semiconductor Reskilling Center

. %enﬁer for Microelectronics Systems in Kyushu Inst.
ech.
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Advantage and Resources (1)

« IDM Players
Sony, Mitsubishi, Renesas,
Rohm, etc.

« Automotive Industry and
various users of
Semiconductors

Toyota, Nissan, Honda, etc.

« 9 National Universities with SONY-a -
Engineering School and 8 roswiea P
National Technical Colleges

# of Students with
Science/Engineering
background from Universities
and Technical colleges is
26,530/year in Kyushu.
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Advantage and Resources (2)

More than
1,000
companies
related with
semiconductor
industries.

« Design

« Fabrication
« Packaging
« Testing

« Equipment
« Materials

SIIQ:
https://siig.or.jp/
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Education Center for Semiconductors

and Value Creation (Kyushu University)

Education for @ Dept. "\ /Dept. Semiconductor
Semiconductor Social
* Grad' And Management Implementation
Undergrad. Education and Education and research
e Other research to create to realize "problem
: " new value from solving and value
Unlve rSItIeS semiconductor creation” from the
« WO rking marketing, competitive perspective of society,
analysis, needs and such as semiconductor
people business strategies, application industry,
etc. government, and
) A = &elfare. /
Internship
Dept. Semiconductor Dept. Semiconductor
Design (in ISEE) Manufacturing R&D
https://ecsvc.ed.k i
ph // Collaborative researches, Internship, ﬁ:l):;::nentation
yus l_'l_ _ Exchange program, Project Based Learning,
u.ac.] p/en/lndex.h | National projects J TIr
tml = B
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Open Courses

N
Advanced topics in sustainability and semiconductors K;”}S\T{U
KT AL WA B mAwizA
Advanced seminar of semiconductor business strategy h J'H I E PN
FBHBET X AUBKH e
Advanced semiconductor technology marketing g {Eﬁj{? & ﬁ rm K @
¥EEREMN—T T 1 > TRR g P
Advanced semiconductor technology management Universities and ' ,}“ A (; O 9{%} j( ﬁ
¥BHEEFER Lz »
Advanced semiconductor social implementation Tech. Col Ieges EE?ZSER% L - ;

R N

ERGHARRIEH 7 @ _Kngggu

Introduction to sustainability and semiconductors

Semiconductor business overview > o,
ML D X A Companies and (\ -3 !
Semiconductor technology map v
MR v T Governments gy WLKTEA
Introduction to semiconductor technology management K Q%%?fﬁ,,ﬁi
¥ BAEMEERR AR RE
Introduction to semiconductor social implementation AMERERS
¥ B4 aRERR —BHAEA

AMEZE- 7%/

AI/N=23IGER

#5:511Q (>—21,
2403311R7E
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Advanced Technology Course by TSMC

« %% :Advanced CMOS Technology | ),
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2024/5 Hiroto Yasuura 27



International Collaborations

sicron TEL B

BOISE STATE UNIVERSITY

@ UPWARDS
U.S.: MICRON, TEL, 6 US Universities and 5 Japanese Universities

U.S.-Japan University Partnership for Workforce Advancement and
Research & Development in Semiconductors (UPWARDS)

Taiwan: NYIVICTU NTU, ITRI, TSMC, CMSC

------ SR [CMSC]
—Fﬁ}‘fmlﬁﬁ@ @gﬁ%ﬁ Ki

&) = 1% A X i X 5
* NATIONAL YANG MING CHIAO TUNG UNIVERSITY

ITRI ”ﬂi Hit
Industrial Technology Rt i i
Research Institute ——

f~

2024%4A18
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Deeptech Workshop

1st. Kyushu University — Twente University Joint Workshop

Focus of government and large companies on Deeptech has aroused interest in studies in this
area and promotes closer relationship between Japan and the Netherlands. This joint workshop
brings together young scientists from Kyushu University and University of Twente to delve into
Deeptech related studies and their applications.

Date & Time :6 September (Fri.), 2024 9:00-11:10 (CET) 16:00-18:10 (JST)

Venue : Online (Zoom)

Topics : Quantum Photonic computing, Photonic devices, Neuron circuits, 3D micro systems
and lab-on-a-chip

All invited presenters:PHD, MC

Target : Faculty and students from Kyushu University and University of Twente

>0

BRAINPORT

DEEPTECH
DELEGATION B—— =

Development Agency -
L e \\\\

Semiconductors, Q roviotech =LSAUS ;;U'?'Ve"s'ty &/L-J‘Ill\\\‘/\\\__ fTﬂ€'1te
Quantum Technology and Photonics = P P QnNDfeefptECh
CHIPTECH = 2 » ‘\\&

“PhotonDelta TWENTE

#Quantum Photonic computing, % Phgtomic deviges, #Nelkon circuits,

18-22 March 2024

#3D micro systems, #ldf§on-a-chip

‘>BOM
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Center for Microelectronics Systems in Kyushu Inst. Tech.

4 days course for CMOS Processing

Overall experience using old technology
giliéfhﬁgﬁfﬁ'ﬁz /2..@@% =l © 4 inchi Wafer

—_— « 1-pm Polysilicon Gate 1 Iayer metal process
1 Course in every month IyFLs /' : L|thography
On-Site 14 (¥149,800) i Etchlng
Online 50 (¥83,200)
Special Program over 50
https://www.cms.kyutech.ac.jp
More than 1,000 Trainee in 2023

2018-20224¢ = +— ﬁhni‘#}i
Government » Software

EIectronlcs

e o o T

1-

Deggn

Education

18.2%

7= a T IEIE

A

I U Reskilling course for

rERTEN - Active Engineers
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https://www.cms.kyutech.ac.jp/

Research Activities

e Kyushu University
* Plasma Engineering, loT Chip Architectures, RF Circuits,
Quantum computation etc.
e Kyushu Institute of Technology
 Test technology, Medical Applications etc.

* Fukuoka University (Private Univ.)
» 3D Packaging, 3D LSI, Circuit design
* Research Center for Three-Dimensional Semiconductor
(Collaborated with Fukuoka Prefecture)
http://jiss.ist.or.jp/semiconductor.html

* Kumamoto University
* Fabrication Technologies, LSI Design

https://ewww.kumamoto-
u.ac.jp/en/centers/researchorganizations/Semiconductors/
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The 15t SEMICON Kyushu, Sept. 25,26

MED | FEEELICHEL-SPE. BRRE! =
F1[o e LB EERR

Semiconductor Technology Expo in Kyushu, Japan

maEl

£H1:202459825H (%) 268 (X)
2B YU AvEER
FE [AMNFEEBEEERE RTEES

BRE BEERE WNEEEXRR.
(—H)AMNEEE- TR/ R—aviGER.
BER. KSR, "BR. ERBR. AR, HR.
RER,. SHR. WOR, 8@®. dLAME.
(AR EERER-BFERTIREME.
(R BEARPNEREREVE—. (RM)KRDREXRAEHE.
RDTLEFERZEBEYE—. (AM<KEDHEEXRIEME.
AMERRERERAME. (MM)RBRERREME.
RVILEERRRBME. (N TBRERRARE.
)R ESCEERBRME. (AM) WM ERR PR ERA.
e E R P HEE

RAUGE: () EEES T RIT k

2024.10.17 Exhibitors: 261 Organizations
Participants : 7.314 including 514 Students
https://k-semi.jp
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Creating a Bridge between Tiwan and Kyushu

2024/5 Hiroto Yasuura
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Conclusion

® Kyushu is now challenging to recover from long
tunnel in semiconductor business area.

® Human resource development is a key issue of the
movement.

® Collaboration with Taiwan, US, Korea and South-
East Asian countries are required in the various
levels. (Governments, Industries, Accademia and
Societies)

® Remember the concept of Silicon SeaBelt and make
it the upper version.
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Kyushu is starting

Silicon SeaBelt 2.0
for reproduction of Silicon b
Island again! &

.Bangalore

O

2024/5 Hiroto Yasuura 35



	Slide 1: Silicon SeaBelt 2.0:  Challenges of Kyushu for  Reproduction of Silicon Island
	Slide 2: 1. Silicon SeaBelt and Kyushu
	Slide 3: Kyushu and Fukuoka
	Slide 4: 1970-2000 　Semiconductor Production     Center of Japan 　　Memories　(SRAM and DRAM) 　　Logic  
	Slide 5: Now Silicon Island is Taiwan
	Slide 6: Strategy of Taiwan
	Slide 7
	Slide 8: Silicon SeaBelt Project (2002-2010)
	Slide 9: Silicon SeaBelt has been realized
	Slide 10: 2. Why Kyushu lost the position in the semiconductor industry?
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16: Problems of Human Resource
	Slide 17
	Slide 18: 3. Challenges: Kyushu is now moving to reproduction
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32: The 1st  SEMICON Kyushu, Sept. 25,26
	Slide 33
	Slide 34: Conclusion
	Slide 35: Kyushu is starting Silicon SeaBelt 2.0  for reproduction of Silicon Island again!

